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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 4-9 and 16-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Lee et al (IEEE publication, "Surface-Tension-Driven Microactuation 
Based on Continuous Electrowetting", Junghoon Lee and Chang-Jin "CJ" Kim, 
JOURNAL OF MICROELECTROMECHANICAL SYSTEMS, VOL. 9, NO. 2, JUNE 
2000). 

As for claim 1 , Lee teaches (in Fig. 1 1 ) a motor (Figs.1 and 1 1 and sketch 
below), comprising a first body (3), a second body (5) movably mounted with respect to 
the first body (3), a chamber (4) situated between a surface of the first body (3) and a 
surface of the second body (5), said chamber (4) being filled with a non- polar and/or 
non-conductive first fluid (6) (electrolyte, e.g. H2S04 in Fig. 3) and at least one volume 
of a polar and/or conductive second fluid (Hg) (7a-d), the fluids (6, 7) being immiscible 
(inherent property), wherein one of surfaces, to be called the first surface (A in sketch 
Fig. 1 below), is provided with means for locally varying the wettability (B. CEW in page 
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172) of surface by the second fluid (7) and the other surface, to be called the second 
surface (B in sketch Fig. 1 below), is provided with means for coupling the or each 
volume of second fluid (7a-d) to the second surface (15). 




As for claim 2, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Further, Lee teaches (in Figs. 1 and 1 1) the coupling means comprise 
at least one area (B surface area in sketch Fig.1 above) of high wettability by the 
second fluid (7), said area being bounded by an area (A surface area in sketch Fig.1 
above) of low wettability by said second fluid (7), at least in a direction (arrow in sketch 
Fig.1 above) of relative movement of said first and second surface. 

As for claim 4, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Further, Lee teaches (in Figs. 1 and 1 1) the means for locally varying 
the wettability of the first surface (A surface area in sketch Fig.1 above) and/or the 
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second surface (B surface area in sketch Fig.1 above), comprise a series of neighboring 
electrodes (10), separated from the second fluid (7) by an interfacial layer (12) (B. CEW 
in page 172), and means for sequentially powering successive electrodes (10) so as to 
apply an electric potential across said interfacial layer (12), causing the condition 
thereof to switch between low and high wettability by the second fluid (7). (B. Rotation 
by Commutation in page 177) 

As for claim 5, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Further, Lee teaches (in Fig. 11 and sketch in above) the electrodes 
(10) are spaced at substantially regular intervals along an intended path of movement of 
the or each volume (7a-d) of second fluid. 

As for claim 6, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Further, Lee teaches (A. electrocapillary, page 172) the second fluid 
(7) is a liquid, (mercury) 

As for claim 7, Lee clearly shows and discloses the claimed invention as applied 
to claim 6 above. Further, Lee teaches (A. electrocapillary, page 172) the second fluid 
(7) is a liquid metal. 
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As for claim 8, Lee clearly shows and discloses the claimed invention as applied 
to claim 7 above. Further, Lee teaches (A. electrocapillary, page 172 and Fig. 3) the 
first fluid (6) is an electrolyte, (e.g., H2S04 in Fig. 3) 

As for claim 9, Lee clearly shows and discloses the claimed invention as applied 
to claim 8 above. Further, Lee teaches (in Figs. 1 and 3) the first fluid (6) forms the 
interfacial layer. (A. electrocapillary, page 172) 

As for claim 16, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Lee further teaches (in Figs. 11,12 and sketch in claim 1 ) the first 
and the second body (3, 5) are both substantially cylindrical, wherein one of the bodies 
(3, 5) is concentrically received within the other body (5, 3) and the chamber (4) is 
enclosed between the inner surface of the outer body and the outer surface of the inner 
body. 

As for claim 17, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Lee further teaches (in Figs. 11,12 and sketch in claim 1 ) the motor 
is a rotary motor (B. Rotation by Commutation in page 177), wherein the second body 
(5) is arranged for rotating movement with respect to the first body (3). 

As for claim 18, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Lee further teaches (in Fig. 1) the motor is a linear motor (B. CEW), 
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wherein the second body (liquid metal) is arranged for translating movement with 
respect to the first body (solid wall). 

As for claim 19, Lee clearly shows and discloses the claimed invention as applied 
to claim 16 above. Lee further teaches (in Fig. 1) the electrodes (10) are spaced at 
regular radial intervals along the circumference of one of the bodies (3, 5). 

As for claim 20, Lee clearly shows and discloses the claimed invention as applied 
to claim 16 above. Lee further teaches (in Fig. 1 1 and sketch in above) the inner body 
is the second, moveable body (5). 

As for claim 21 , Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Lee further teaches (in Figs. 1 and 1 1 and sketch in above) the first 
surface (A surface area in sketch Fig.1 above) belongs to the first body (solid wall or 3) 
and the second surface (B surface area in sketch Fig.1 above) belongs to the second, 
moveable body (liquid metal or 5). 

As for claim 22, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Lee further teaches (A. electrocapillary, page 172) the chamber (4) 
between the first and second body (3, 5) is of capillary dimensions. (10-100 Angstroms) 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 10 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al (IEEE publication, "Surface-Tension-Driven Microactuation Based on 
Continuous Electrowetting", Junghoon Lee and Chang-Jin "CJ" Kim, JOURNAL OF 
MICROELECTROMECHANICAL SYSTEMS, VOL. 9, NO. 2, JUNE 2000) in view of 
Ticknor et al (US 2003/0012483). 
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As for claim 10, Lee clearly shows and discloses the claimed invention as applied 
to claim 6 above. Lee, however, failed to teach the second fluid (7) is an aqueous 
solution, for instance water, more particularly salted water. In the same field of 
endeavor, Ticknor teaches (in Fig. 4) the second fluid (7) is an aqueous solution, for 
instance water, more particularly salted water. [0108] Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
combine the teachings of Ticknor with teachings of Lee to use salted water for the 
second fluid for low cost conductive liquid slug. 

As for claim 14, Lee and Ticknor clearly show and disclose the claimed invention 
as applied to claim 1 0 above. Ticknor further teaches (in Fig. 6) the first fluid (602) is a 
gas, for instance air. [0123] Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to combine the teachings of 
Ticknor with teachings of Lee to use air as the first fluid for cheapest solution to replace 
electrolyte. 

4. Claim 11-13 and 1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Lee et al (IEEE publication, "Surface-Tension-Driven Microactuation Based on 
Continuous Electrowetting", Junghoon Lee and Chang-Jin "CJ" Kim, JOURNAL OF 
MICROELECTROMECHANICAL SYSTEMS, VOL. 9, NO. 2, JUNE 2000) in view of 
Ticknor et al (US 2003/0012483) and in further view of Pamura et al (US 
2004/0058450). 
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As for claim 1 1 , Lee and Ticknor clearly show and disclose the claimed invention 
as applied to claim 10 above. 

The references fail to teach the interfacial layer is a dielectric layer having a low 
wettability. In the same field of endeavor, Pamura, however, teaches (in Fig. 1 ) the 
interfacial layer (23) is a dielectric layer having a low wettability (low wettability 
characteristic that parylene or AF 1600 has) by the second fluid (b). [0091] Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to combine the teachings of Pamura with teachings of Lee and Ticknor to 
make the dielectric layer is made of hydrophobic insulating material to obtain the 
saturation concentrations be sufficiently low to avoid large-scale mixing of the fluids. 

As for claim 12, Lee, Ticknor and Pamura clearly show and disclose the claimed 
invention as applied to claim 1 1 above. Ticknor further teaches [0095] the dielectric 
layer (interface solid wall) is made of hydrophobic insulating material, or alternatively, 
Pamura teaches [0098] the dielectric layer (interface solid wall) is made of hydrophobic 
insulating material. Therefore, it would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to combine the teachings of Pamura or 
Ticknor with teachings of Lee to make the dielectric layer is made of hydrophobic 
insulating material to obtain the saturation concentrations be sufficiently low to avoid 
large-scale mixing of the fluids. 
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As for claim 13, Lee, Ticknor and Pamura clearly show and disclose the claimed 
invention as applied to claim 12 above. Pamura further teaches [0091] the hydrophobic 
insulating material is Parylene or AF1600. Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to combine the 
teachings of Pamura with teachings of Lee and Ticknor to use Parylene or AF1 600 for 
dielectric layer material to obtain hydrophobic insulating property. 

As for claim 15, Lee and Ticknor clearly show and disclose the claimed invention 
as applied to claim 10 above. Pamura further teaches [0091] the second surface (25) is 
covered by or made of hydrophobic material (Parylene or AF1600) and provided with at 
least one area (27) of hydrophilic material, to form an area having a low wettability by 
the second fluid (b). Therefore, it would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to combine the teachings of Pamura with 
teachings of Lee and Ticknor to make the second surface covered by hydrophobic 
material to increase the surface tension. 

5. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al 
(IEEE publication, "Surface-Tension-Driven Microactuation Based on Continuous 
Electrowetting", Junghoon Lee and Chang-Jin "CJ" Kim, JOURNAL OF 
MICROELECTROMECHANICAL SYSTEMS, VOL. 9, NO. 2, JUNE 2000) in view of 
Pamura et al (US 2004/0058450). 
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As for claim 23, Lee clearly shows and discloses the claimed invention as applied 
to claim 1 above. Lee, however, failed to teach the chamber (4) comprises channels for 
the second fluid (7), said channels being formed by covering the second surface with or 
making the second surface of a material with low wettability by the second fluid (7) and 
providing the surface with a channel-constituting pattern of material with high wettability 
by the second fluid. 

In the same field of endeavor, Pamura teaches (in Fig. 1 and sketch above) the 
chamber (EDL between 23 and 27) comprises channels for the second fluid (b), said 
channels being formed by covering the second surface with or making the second 
surface of a material with low wettability (area of A in 23 or 27 as being made by 
hydrophobic coating) by the second fluid (b) and providing the surface with a channel- 
constituting pattern of material with high wettability (area of B facing EDL 'd') by the 
second fluid (b). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to combine the teachings of Pamura with teachings of 
Lee to combination of low and high wettability materials to produce electro-capillary 
action. 

Allowable Subject Matter 

6. Claims 3 and 24 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN K. KIM whose telephone number is (571)270- 
5072. The examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on 703-585-9637. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JK 

/Charles D. Garber/ 

Supervisory Patent Examiner, Art Unit 4125 



